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Abstract
The use of Information and Communication Technology (ICT) in preschool education is an important research issue, and
accordingly a wide range of research results have been published. This paper analyzes and compares the research findings on
ICT use in preschool education in the past decade in Greece and China. The main analysis framework of this paper focuses on
three aspects: (i) access to and use of ICT in preschool; (ii) ICT and preschoolers; (iii) ICT and preschool teachers. Finally
similarities and differences of the ICT usage in preschool settings in the two countries are discussed and concluded.
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1. Introduction
Living in the digital age and in a knowledge-based society, Information and Communication Technology (ICT)
plays a major role in almost every aspect of the modern life and particularly in education (World Bank, 2003;
United Nations, 2005; Organization for Economic Cooperation and Development, 2006; Kozma, 2008; Toki &
Pange, 2012). Many countries have realized the importance of ICT in education. Therefore they issued relative
education policies and invested in ICT-related hardware, software, internet access in the school and teacher
training (Hepp, 2004; Ministry of Education, Finland, 2004; Ministry of Education, Singapore, 2006;
Papanastasiou & Angeli, 2008; Kozma, 2008; Lee et al., 2008). Some researchers even consider that “there can
hardly be a country in the world which is not currently engaged in the process of introducing ICT into its
education system” (Tsitouridou & Vryzas, 2004).
* Xia Liu. Tel.: +30-265-100-5768; fax: +30-265-100-5809.
E-mail address: liux825@hotmail.com; toki@ioa.teiep.gr; jpagge@cc.uoi.gr
Available online at www.sciencedirect.com
   uthors. Published by Elsevier Ltd.
  peer-review under esponsib lity of Cognitive-counselling, research and conference services (c-crcs).
1168   Xia Liu et al. /  Procedia - Social and Behavioral Sciences  112 ( 2014 )  1167 – 1176 
ICT’s potential benefits in the educational settings are well documented at all educational levels from
preschool to higher education (United Nations, 2005; Pange, 2005; Toki et al., 2009; Schmid, 2009; Wise et al.,
2011; Toki & Pange, 2012). Precisely, ICT use in education can create new educational environments, provide
new teaching methods, change the traditional teacher-student relationship and finally improve the quality of
education. Hence, ICT can be considered as “potential tools for change and innovation in education” (Tezci,
2009). Additionally, the use of ICT at school is an effective way to develop individuals who are proficient in ICT
(Tondeur et al., 2007) meeting the demands of modern information society. Consequently, some studies
prophesied that “the importance of educational technology in the classroom will continue to increase” (Becker &
Ravitz, 2001).
As technology market is rapidly developing, particularly the market of serving early childhood education, the
availability and usage of technology for young children is widely spread and comes in to serve the youngsters
much earlier (Siraj-Blatchford & Whitebread, 2003). Young children are growing up in a new era, in which a
broad range of modern technologies are utilized, both at home and in preschool. As the researchers stated, “even
the youngest children live in a media-saturated world and magnitude of their technological experiences differs
substantially from that of previous generation” (Wartella, et al., 2005). In this context, there has been
considerable international attention given to the issue of ICT use in preschool education. A series of research
topics have been explored, for instance ‘current landscape of ICT use at home or at preschool’ (Plowman &
Stephen, 2005; Plowman et al., 2008; Nikolopoulou et al., 2010; Natsiopoulou & Bletsou, 2011), ‘impact of ICT
use on preschoolers’ (Pange, 2003; Clarke, 2005; Voogt & Mckenney, 2008; Toki & Pange, 2010; Panagiotakou
& Pange, 2010), ‘preschool teachers’ beliefs and views towards ICT use’ (Angeli, 2004; Pange, et al., 2004;
Tsitouridou & Vryzas, 2004; Gialamas & Nikolopoulou, 2010) , ‘preschool teachers’ ICT competence training
and application in the educational setting’ (Pange, et al., 2004; Chen & Chang, 2006; Toki et al., 2009; Pange,
2011).
The aim of this paper is to analyze and compare relative research on ICT use in preschool settings in Greece
and China during the last decade. More specifically, in the light of research findings, this study examines three
aspects: (i) access to and use of ICT in preschool, discussing ICT policies and projects, facility establishment, as
well as teacher’s ICT use in the classroom; (ii) ICT - preschoolers, focusing on the impacts of ICT use on
preschoolers; (iii) ICT - preschool teachers analyzing teaches’ views and attitudes towards ICT use, teachers’
ICT competence and training.
2. Methodology
The research method of this paper is a comparative study. The frame of the comparison is divided into three
parts: (i) access to and use of ICT in preschools; (ii) ICT - preschoolers; (iii) ICT - preschool teachers. Under this
framework, through description and analysis, the differences and similarities of ICT use in Greece and China are
concluded.
Regarding the literature review and analysis, English-written, Greek-written and Chinese-written academic
papers from 2003 to 2013 were collected. For the English language paper, the main search engine was Google
Scholar. The key words “ICT”, “technology”, “computer”, “internet” were searched along with “preschool”,
“kindergarten”, “early childhood”, “children” and “preschooler” respectively both in Greek and Chinese
preschool education. In terms of Greek language we used a translation of the previously mentioned terms and
searched in Google Scholar. The key words used, were: “OPQRSQTUVW XVOYZ[X\R]” [in English: preschool
education], “`]OUYabaXZQ” [in English: preschool], “`WOUY”, “cYd]efg `]OUYabaXZQ\” [in English: preschoolers]
were looked for in company with “hij” [in English: ICT], “\OQTQaURefg” [in English: computers] and “`fXg
eXS`QTQaZXg” [in English: new technologies] respectively. For the Chinese language, the biggest and most widely
used searching engine in China “CNKI” [China National Knowledge Internet, in Chinese:] was applied.
The key words “	” [in English: preschool education], “
	” [in English: preschool education], “

” [in English: preschoolers] and “
” [in English: kindergarten] were searched with “ICT”, “” [in
English: computer] and “” [in English: information technology] respectively.
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After selecting, and reading 45 papers for Greek preschool education and 35 papers for Chinese preschool
education all 80 papers were categorized for further analyzing. The criterion for selecting papers was mainly
based on the relevance of contents of the article on ICT use and the validity of results. According to these 80
papers, this study which is the first one on this topic, explores the use of ICT in preschool education in both
countries.
3. Results
3.1. Access to and Use of ICT in preschool
In Greece, the government began to launch a national strategy for integrating ICT into education in the early
1990s (Tsitouridou & Vryzas, 2004). The Ministry of Education encourages ICT integration in education sector.
Under its support several programs were implemented aiming at ICT’s further development in hardware
(computers facilities, networks and broadband connections) as well as software and services (educational
software, educational portals, and educational services). Regional support centres (KEPLINET) were also
established as regional organizations to provide technical support, guidance and training to educators working
either at computer labs or at ICT networks at schools. The European Union and Greek government invested a
large amount of funds for ICT usage in education, for example, the “Information Society programme” (2000-
2006) spent 20 million Euro per year for ICT-related facilities and services, and the “Information Society Office
programme” (2000-2006) also invested heavily on ICT infrastructure. Through the efforts, ICT infrastructures at
all levels of education have been greatly improved (Suhonen, 2011). Basically almost all the Greek schools,
including preschools, have access to computers and internet, and the usage of them is progressively rising
(European Commission, 2006).
However, the equipment level and ICT application in class by teachers in Greek preschools have more space
to improve. According to one survey, in Greece every 17 students can share one computer, only 13% of internet
is connected via the broadband, and 36% of teachers have used computer in class, which is at the bottom of EU25.
(European Commission, 2006; Korte & Hüsing, 2006). In instruction practice teachers usually use ICT more for
teaching preparation, less for educational aims and activities (Economides & Zaranis, 2010). They commonly
adopt ICT for Mathematics, Science and Computer Science, followed by General Primary Education, Vocational
Education and Humanities and Social sciences. The subject matter of Literature and Languages, Physical and
Artistic/Crafts Education are least taught by ICT (Korte & Hüsing, 2006). The important barriers and difficulties
of ICT usage in education stated by the teachers are: insufficient equipment in school, teachers’ limited skills and
subject unsuitable for computer teaching (European Commission, 2006; Economides & Zaranis, 2010). Though
there is a lack of sufficient and detailed information on actual ICT use of preschool teachers, the studies above
regarding the whole education can also paint a picture for us.
In China, the introduction of ICT into preschool education began in the 1990s, quite later than other European
countries. As a result, ICT-related research and practices are now at an early stage (Guo, 2007). Although the
central government had formulated and implemented a series of policies and projects on ICT infrastructure and
teacher training, including “School to School Network Project”, “Teachers’ Professional Development for ICT in
Education”, “Modern Distance Education for Schools in Rural Areas Projects”, “National Educational
Technology Standards for Teachers” (Zhao & Xu, 2010), these projects simply focus on primary and secondary
education. Preschool education in China, does not belong to primary education, and it is a separate part, so
preschool education and preschool teachers are not included in the above mentioned projects. In other words, on
government level, there are no explicit and direct policies and projects for ICT educational application in
kindergartens.
In the academic field, recent studies (Liu, 2007; Guo, 2007) indicate that the majority of Chinese
kindergartens have made great progress in ICT infrastructures. A large proportion of them has been equipped
with computers, printers, scanners, digital cameras and videos, and has got access to the internet. Some better-
conditioned kindergartens have set up independent multimedia classrooms and computer classrooms (Han, 2003;
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Pu, 2005; Liu, 2007; Guo, 2007). Some studies also report an issue which widely exists in China concerning ICT
infrastructure use, particularly in Mainland China, and is named “digital divide”, which is apparent between
public and private kindergartens, as well as kindergartens between urban and rural areas (Liu, 2007Guo et al.,
2006).
Regarding the status of ICT use by teachers in Chinese kindergartens, it is found that the utilization level and
frequency rate of ICT facilities are extremely low (Pu, 2005; Guo, et al., 2006; Liu, 2007), and the hours of use
are limited (Liu, 2010). Among these ICT-related activities, teachers mainly use ICT to search for online teaching
resources like pictures, texts and courseware (Liu, 2007). In general, teachers frequently incorporate ICT into the
subjects of Science, Language and Art, and seldom into Social and Physical fields (Liu, 2007; Guo et al., 2006).
Although many teachers have interest to introduce ICT into classroom activities, it is very difficult for them to
implement in real teaching practice (Han, 2003). The main challenges and obstacles are summarized into: lack of
guidelines, lack of resources and technical support, lack of educational software in Chinese language, teachers’
inadequate capacity of ICT use, ICT illiterate parents, insufficient time, heavy workload and pure organization
environment (Leung, 2003; Li, 2006; Han, 2003; Meng, et al., 2011).
3.2. ICT and Preschoolers
Although there are recent studies stating the negative effects of ICT use of young children (Funk er al., 2003;
Straker et al., 2006), many researchers worldwide have shown the importance of ICT use of young children either
at school or at home (CEO Forum, 1999; Rideout et al., 1999; Rideout et al., 2003; Christakis et al., 2004; Pange,
2008). Many preschoolers, nowadays called “digital natives” (Prensky, 2001) are already familiar with ICT even
at their home environment using them as educational and entertainment tools. Due to inherent characteristics and
advantages, ICT can easily adjust to individual specific needs and abilities, as well as attract their interests and
concentration. In particular at preschool level, ICT functions in different fields of children’s development and
learning (Vernadakis, 2005; Toki & Pange, 2009; Nikiforidou & Pange, 2010; Panagiotakoua & Pange, 2010;
Fesakis, 2011; Zaranis & Kalogiannakis, 2012; Bratitsis, 2012; Gao, 2011; Zuo & Jia, 2010; Wang, 2012; Xing,
2010; Yu & Li, 2009; Wu & Li, 2008; Gao, 2011).
In Greece, Vernadakis et al. (2005) show that computer assisted instruction (CAI) can have a significant effect
on children’s cognitive, emotional, linguistic and literacy skills. Other findings reach the same conclusion that
teaching and learning through ICT can increase children’s academic performance and learning outcomes (Lovari
& Charalambous, 2006; Fesakis, 2011). More specifically, these outcomes could be focused on various subjects
such as science (Zaranis & Kalogiannakis, 2012; Kalogiannakis & Zaranis, 2012), mathematics (Nikiforidou &
Pange, 2010), language (Toki & Pange, 2009; Toki & Pange, 2010) and music (Panagiotakoua & Pange, 2010).
Even the children who are at risk of learning disabilities can obtain good learning results in the environment of
ICT (Toki, 2012). Moreover, children’s motivation (Bratitsis, 2012), social ability (Fesakis & Sofroniou, 2011;
Brastitsis, 2012) and creativity (Panagiotakoua & Pange, 2010; Bratistsis, 2012) could be triggered in the process
of using ICT.
A range of findings in China also prove the significance of ICT in preschoolers’ learning activities. It has been
indicated that ICT can play a crucial role in children’s mental development, abstract thinking and later academic
performance (Gao, 2011). Other researchers argue that if the preschool teachers are able to apply ICT effectively,
it can improve children’s mathematics performance (Zuo & Jia, 2010), language (Wang, 2012; Wan, 2011),
science (Xu, 2011), art (Fan, 2007; Guan et al., 2007; Guo, 2011), music (Zhu, 2011), social abilities (Xing, 2010;
Wang, 2011), creativity (Yu & Li, 2009) and imagination development (Wu & Li, 2008). In a broader sense,
children’s early exposure to ICT can also benefit the future life and career (Gao, 2011).
3.3. ICT and Preschool Teachers
The role of teachers in the application of ICT in preschool settings, has been well recognized in all examined
papers. The views and attitudes of teachers at preschools, as stated worldwide, are of vital importance in
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exploiting educational potentials of ICT (Violato et al., 1989; Czerniak & Lumpe, 1996; Tsitouridou & Vryzas,
2004). They may become the predictors of teachers’ behaviors of incorporating ICT into students’ teaching and
learning (Nikolopoulou &, Tsitouridou & Vryzas 2004; Pange; 2008, Gialamas, 2009; Pange et al.2011). The
degree of teachers’ competences on ICT and effective training, have also positive influence on successful
integration of ICT into classroom (Ashton & Webb, 1986; Nikolopoulou & Gialamas, 2009; Gialamas &
Nikolopoulou, 2010).
Studies in Greece make reference to teachers’ views (“views-intentions” are mentioned in some studies) and
attitudes towards ICT at preschool level. They find that preschool teachers generally express favorable attitudes
to computer and/or ICT use in education (Tsitouridou & Vryzas, 2003, 2004; Gialamas et al., 2008; Pange 2008).
Whereas, due to ICT’s possible side effects on children, the teachers also present reservations and temperate
attitudes (Tsitouridou & Vryzas, 2003, 2004). Teachers’ views and attitudes are frequently influenced by a series
of factors, for instance, years of service, knowledge and experience of ICT, computer ownership and usage at
home, confidence of ability, in-service training (Tsitouridou & Vryzas, 2003, 2004; Gialamas et al., 2008).
Petrogiannis (2010). Teachers’ readiness for computer adoption are significantly associated with other
psychological parameters, including internal ability of control, perceived stress, attitude of computer, perceived
usefulness, ease and anxiety. Even though some differences do exist between pre-service and in-service
preschool teachers (pre-service teachers show higher self-efficacy and experience of ICT, while in-service
teachers show more positive views-intentions) (Gialamas & Nikolopoulou, 2010). Pre-service teachers also tend
to be positive to ICT usage, although there is enough room for improvement (Pange et al. 2008; Toki et al., 2009).
The views and attitudes of pre-service teachers may be affected by similar factors such as years of study, self-
efficacy of ICT and access to ICT at home (Nikolopoulou & Gialamas, 2009). According to Gialamas and
Nikolopoulou (2010) the efforts should be put into the formulation and implementation of teachers’ training
programs, in order to help teachers develop scientific views and attitudes towards ICT.
In Greek universities, departments of early childhood education, have integrated ICT modules into students’
curriculum, aiming at developing pre-service teachers’ competence of ICT use in education (Nikolopoulou &
Gialamas, 2009; Toki & Pange, 2011). As to in-service preschool teachers training, a series of training programs
both at national level and European level were launched, such as “Teachers’ Training in ICT in Education”,
“Preparation of Teachers for the Information Society/Initial In-service Training for all Teachers in Information
and Communication Technologies” (Nikolopoulou & Gialamas, 2009; Tsitouridou & Vryzas, 2004). Moreover,
there is plenty of evidence of research referring to teachers’ ICT literacy and training (Pange, 2004; Toki, et al.,
2009; Pange, 2011; Toki & Pange, 2013). Whereas, Gialamas et al. (2008) point out that the training programs
for preschool teachers are far behind systemization and characterized by techno-centered orientation.
Similarly, a broad range of studies in China report that preschool teachers have realized the importance of ICT
(Liu, 2010), and considered ICT as a helpful tool not only in teaching practice, but also in teachers’ professional
development (Pu, 2005). However, preschool teachers’ self-confidence and capacities of ICT integration into
education are relatively at low level. Specifically, they possess the elementary competences (retrieval, processing,
management information etc.) and could apply some simple teaching software (PowerPoint, flash, Photoshop
etc.), yet lacking advanced abilities especially in the integration of ICT and teaching activities (Liu, 2007, 2010;
Tian & Liu, 2009; Pu, 2005).
Research in China, reveals that the majority of kindergartens have started courses to support teachers’ training
and most of the teachers have attended trainings in various ICT topics and at different educational levels (Liu,
2007; Pu, 2005; Guo et al., 2006). However, it is revealed that the outcome of the training was not effective and
teachers did not benefit a lot for their teaching process. Meanwhile, numerous questions emerge in preschool
teachers training, including single teacher’s training opportunities, hard to connect theory to practical application,
offer of non-systematic courses, and diversity from teachers’ needs (Liu, 2007; Meng, 2011). Liu (2011)
considers that it is necessary to reorganize and expand modules of teachers’ training (national, regional and
kindergarten level).
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4. Discussion - Conclusion
This study analyzed and compared related research evidences on ICT use in preschool education in Greece and
China. According to the facts, it was found that both Greece and China had made great progress in research and
practice of ICT use in preschool education, meanwhile more work needed to be done for the further application
of ICT in kindergartens. In conclusion the two countries demonstrated the following common points:
 ICT hardware and software provision was greatly improved, and their usage was steadily rising.
 Teachers’ ICT use for teaching process leaved sustainable space for improvement, regarding the degree,
frequency, time, subject and time of usage.
 A consensus was reached on ICT’s benefits on preschoolers by preschool teachers: children’s early exposure
to ICT in preschool settings had a positive contribution to their learning and development, which was
confirmed in various learning fields and subjects.
 The majority of teachers including pre-service and in-service teachers were in favor of ICT use in class,
however lacking necessary knowledge and skills, particularly on integrating ICT into teaching activities.
 Teachers’ training was supported by governments and kindergartens, and related training programs were
conducted, whereas the efficiency and validity were relatively low. Most of the programs were inclined to be
techno-centric, without providing an educational purpose of ICT application.
 Teachers were facing shared difficulties and barriers, including inadequate facilities and resources, lacking
capacity needed and insufficient training.
But there were also some dissimilarities in the application of ICT in preschool settings in both countries,
according to our research findings:
 For the ICT policies and programs, Greek government encouraged and guided ICT use in preschool education,
and had implemented several relevant projects and policies. However, in China, there were no specific and
explicit governmental policies and projects for ICT use in preschool education.
 With regard to ICT resource distribution, the “digital divide” in China was more obvious than in Greece. This
phenomenon can be expressed in three aspects: the social gap among different kindergartens; the geographical
split between east and west regions; the socio-economical gap between urban and rural areas. Yu and Wang
(2002) states that “digital divide” has become one of the major challenges in China and reducing this distance
can promote economic development and ICT application in education.
In conclusion, ICT use is of vital significant in preschool educational process. It can become one valuable tool
for teaching and learning when properly used by teachers (Lovari & Charalambous, 2006). However, both in
Greece and China, the teachers have to face several factors which affect ICT’s effective usage for their teaching.
So it is important to:
 Formulate and implement national and regional policies and project on ICT use in preschool settings,
particularly in China. Policy guidance enables systematic and sustainable improvement in infrastructure
development, resource allocation, technical support and teachers’ training (Kozma, 2008). In addition, ICT
policies and projects need to take more consideration into rural regions, and less developed kindergartens in
order to bridge the gap.
 Every kindergarten has to develop its own school policy. It can offer the concrete method to realize the shared
vision provided by national and regional policies and projects (OECD 2006). Every school entity may focus
either on developing courses on ICT curriculum construction, or on online resource applications, or online
technical support or on formal and informal teacher’ training.
 Both government and kindergarten ought to ensure efficient, systematic and on-going teacher training,
especially focusing on the advanced skills in integrating ICT into routine teaching practice (UNESCO, 2008).
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 Teachers also have to use social learning theories in order to attend efficient distance learning programs.
These learning methods include self-regulated learning for e-learning and m-learning (Pange, 2005, 2011;
Agorogianni, 2009; Wishart, 2009; Seppälä & Alamäki, 2003) and nearest neighbor learning (Toki & Pange,
2006, 2007; Pange 2007) for teachers group learning strategies.
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